cAMP-dependent protein kinase regulates inhibition of adenosine transport by ethanol.
Ethanol inhibits adenosine uptake, thereby increasing the concentration of extracellular adenosine. Elevation of extracellular adenosine increases intracellular cAMP concentration via activation of adenosine A2 receptors. Extracellular adenosine is also required for the subsequent development of ethanol-induced heterologous desensitization. Here we report that activation of cAMP-dependent protein kinase is necessary for inhibition of adenosine uptake by ethanol and for the consequent accumulation of extracellular adenosine. Ethanol does not inhibit adenosine uptake in mutants of the S49 cell line that lack receptor-stimulated cAMP production (unc cells) or cAMP-dependent protein kinase activity (kin- cells). Forskolin, which bypasses the receptor-coupling defect in unc cells to increase cAMP levels, restores inhibition of adenosine uptake by ethanol. In contrast, in kin- cells forskolin did not restore inhibition of adenosine uptake by ethanol, despite similar increases in cAMP levels. Taken together, these results suggest that cAMP-dependent protein kinase phosphorylates a component of the nucleoside transporter, thereby regulating the sensitivity of adenosine transport to ethanol.